Abstract: Currently, international trade is hampered in both tariff and non-tariff measures. NonTariff Measures (NTMs) are likely applied by some major trading countries. The NTM policy mostly applies Sanitary and Phytosanitary (SPS) and Technical Barrier to Trade (TBT). Tuna commodity is one of Indonesian potential exports facing NTM barriers. Indonesia has exported its tuna to a number of major destinations including China, Japan, Thailand, United States, South Korea, Singapore, and Vietnam. This study aims to analyze the export performance and NTMs impact on the Indonesian tuna export commodity. The methods used included descriptive analysis through inventory approach (coverage ratio and frequency index) and regression analysis of gravity model panel data from the period of 2009 -2013 with the cross sectional data of the six major destination countries. The results show that United States as a country imposing the highest NTMs and frozen tuna is the most affected commodity group by NTM effects. The gravity model estimation results show that SPS and TBT affect tuna fish exports with positive coefficients of 0.011 and 0.015 respectively. 
INTRODUCTION
The export growth that has been promoted by international trade is hampered in both tariff and non-tariff measures. The tariffs are applied by World Trade Organization (WTO) in trading commodities all over the world, for both developed and developing countries. Various forms of tariff have been reduced through preference agreement of global trade. Nontariff measures have been applied by countries to protect their domestic producers in order to face import competitions with foreign products (Adi, 2007; Dahar, 2014; Fridhowati and Asmara, 2013; Deardorff and Stern, 1998; Disdier et al. 2008 ).
Currently, there are two trends in agricultural sector i.e. increase in the society consumption and problems on the originality of products and their compositions. Product safety and sustainable environment in production process are the things people will be more concerned about, and thus, it will make an impact on consumer's decision on agricultural product purchasing. In fact, their decision of purchasing is not only determined by them but also makes the important role for non-tariff measures (Boza, 2013; Mufidah, 2014; Renita, 2015) .
"Non-tariff measures are generally defined by the measures other than ordinary customs tariff that can potentially give an economic impact on international trade of goods and changing in qualities, or prices, or both" (Fugazza, 2013; Nakakeeto, 2011; Staiger, 2012) . They have been classified by UNCTAD into taxonomy from all relevant measures in international trade. Technically, the regulation is divided in two big categories, i.e. Ssanitary and Phytosanitary (SPS) and Technical Barrier to Trade (TBT). TBT measures refer to procedures for assessment of conformity with technical standards (including both requirements and conformity assessment procedure) and technical regulations. As in the case of TBT, SPS are measured to protect human or animal health and to limit any kind of disease from the importation of goods which may cause damage (Winchester, 2008; Bora et al. 2002; Disdier et al. 2008) .
Indonesia has been incorporated in the World Trade Organization (WTO) and should open its domestic market for other countries and take every consequence of international trade. Every country has different policy for its international trade, and as the exporting country, Indonesia has to meet the requirements imposed by the importing country and maximize the export potency in order to encourage the national trade surplus.
Tuna is one of the ten potential commodities which play a role in encouraging Indonesian export. Based on the Ministry of Marine Affairs and Fisheries (2014) , the growth of Indonesian fishery total production reached 3.53% in five years. This achievement was dominated by 269.5 tons of tuna and 381 tons of cakalang, making a note of tuna commodity as one of the great contributors to Indonesian export with USD 515 million. Table 1 shows the top three commodities for fisheries, such as shrimp, tuna, and crab exported to Japan, China, and United States as the major destination countries. The changing value of tuna commodity in 2011-2015 had a greater effect than others, with the value of 274.44% for China, and 28% for Japan (Ministry of Marine Affairs and Fisheries, 2012).
China, Japan, Thailand, United States, South Korea, Singapore, and Vietnam are the major destination countries of Indonesian tuna exports. A bigger opportunity to encourage the volume of Indonesian tuna exports is given by the positive growth of the export and the market development of these countries. This opportunity has increased Indonesian bargaining position by its involvement in many world Associations for Tuna exports such as Western and Central Pacific Fisheries Commission/WCPFC, Commissions for the Conservation of Southern Bluefin Tuna/CCSBT and Indian Ocean Tuna Commission/ IOTC. However, apart from the aim for applying the trade policy either to cope with market failure or as a protection, NTMs are expected to give a distortion effect on international trade. Limited access to the market is a new obstacle from the applied non-tariff measures by the importing countries in exchange to previous tariff policy (Fontagne et al. 2005; Tilova, 2012; Criveli and Groschl, 2012) . The result of the study shows that even with no protection intention, NTM will increase the cost of trade and suppress the small producers in developing countries where law access and information on regulation are most likely hard to obtain. The trade cost can be increased by two ways. Firstly, by increasing the fix cost to accustom to product standards and regulations enforced by importing countries, and secondly, by performing conformity assessment procedures such as testing that will make an addition cost. Emerging issues regarding SPS and TBT that have been widely applied by the importing countries as a protection can be an obstacle to Indonesian tuna exports. The domestic Associations of Indonesian tuna such as Indonesian Longline Tuna Associations (ATLI), Indonesian Tuna Associations (ASTUIN), Pole and Line and Hand Line Fishery Associations (AP2HI), and Indonesian Commissions of Tuna (KTI) are taking an important note on tuna industry to face NTMs through improvements in quality standard and suppression of trade costs to meet the importing countries' standard (Bora et al. 2002; UNCTAD, 2013; Josling et al. 2004; Henson and Jaffe, 2014) .
This study aims to analyze whether the impact of nontariff measures become obstacles or, on the contrary, create opportunities for Indonesian tuna exports, and establish a new implication policy to encourage the performance of Indonesian tuna exports.
METHODS
The data used in this research are the secondary timeseries data of the period of 2009 -2013 and the cross section data of the major destination countries including China, Japan, Thailand, the United States of America, South Korea, Vietnam, Netherlands and Singapore. The commodities used based on HS 96 are grouped into six digits i.e. 030231, 030232, 030233, 030239, 030240, and 030250 for fresh tuna, 030341, 030342, 030343, and 030349 for the frozen tuna, and 160414 for processed tuna. The data came from various sources with the details in Table 2 .
Cooperation between countries of international trade actors is conducted in order to expand market access and promote prosperity among WTO country members. One of international trade policies applied by WTO countries is Non-Tariff Measures (NTMs). This policy is applied as a form of protection against domestic producers in order to face import competition. Sanitary and Phytosanitary (SPS) and Technical Barriers to Trade (TBT) are most widely used in the implementation of NTMS.
One Indonesian potential export commodity that cannot be separated from the implementation of NTMs is tuna. The amount of production contributes substantially to the fisheries subsector and the growth of export value to several major destination countries. This is a great opportunity if it can be utilized maximally. The use of SPS and TBT which are widely applied to tuna commodities by major destination countries is intended to protect human, animal and plant life from various diseases, and they become technical regulations and conformity assessment procedures. Research framework in Figure 1 . Where: Fijt (Frequency index of exporting country i to importing country j on year t (%)); Dkt (dummy variables which indicate the presence or absence of one or more NTMs on product k on year t); MkT (volume of product k with the total years of all imported volume);
Cijt (Coverage ratio exporting country i to importing country j on year t (%)); VkT(value of product k with the total years of all imported value); j (importing country); i (exporting country); k (import product); t (year of the application of NTMs); T (total years of total imports to destination country).
The value of frequency index and coverage ratio is in the range of 1-100. Smaller number of frequency means fewer NTMs are imposed by the importing countries and bigger number means otherwise. The smaller number of coverage ratio means less product coverage affected by NTMs and vice versa with the bigger number. Gravity model is the tool to analyze the impact of NTMs on export using export value of Indonesian tuna to destination countries. The independent variables used included GDP per capita for importing countries, population of importing countries, economic distance, NTMs imposed by importing countries (SPS and TBT), and real exchange rate in period of [2009] [2010] [2011] [2012] [2013] . The model used in this study refers to gravity model by Fontagne et al. (2005) , using coverage ratio approach as an independent variable. The model is formulated as follows:
lnEX ijt = α + β 1 lnGDPC jt + β 2 lnPOP jt + β 3 lnEDIST ijt + β 4 lnRER ijt + β 5 CR TBT ijt + β 6 CRSPS ijt + μ ijt
Where: EXijt (export value of Indonesian tuna to country j on year t (million USD)); POPijt (population of importing country j on year t (people)); GDPCjt (GDP per capita of importing country j on year t (million USD)); EDISTijt (economic distance between exporting country j and Indonesia (km)); RER (real exchange rate of Indonesia to importing country j on year t ); CR TBTij (coverage ratio TBT imposed by importing country j on Indonesian tuna on year t (%)); CR SPSijt (coverage ratio SPS imposed by importing country j on Indonesian tuna on year t (%)). 
RESULTS
The results of the research consisted of descriptive analysis and regression analysis gravity model panel data with the dependent variable of the values of Indonesian tuna export to major importer countries such as China, Japan, Thailand, United States, South Korea, Singapore, and Vietnam.
Indonesian Tuna Exports on the Major Destination Countries
Currently, the trade balance of Indonesian tuna commodities to the major destination countries shows a progress on its performance, making a note of tuna as a potential commodity to encourage the trade balance. Indonesia is the second biggest exporting country for tuna exports and with its marine potency, so there is a huge opportunity to improve its performance.
The illustration shows Japan as the destination country with the highest value of Indonesian tuna exports with 151,151,223.6 million USD (Table 3 ). The table shows a surplus in almost all destination countries except for China in 2010-2011 and South Korea in 2013. The deficit in South Korea occurred one in 2013, whereas for the rest of the countries, they had a surplus for their exports.
The deficit of tuna exports to South Korea on 2013 is an impact of the deficit occurred in frozen tuna exports with 5.46 USD and prepared or preserved tuna with 226.08 USD (Table 4) . Since 2010, prepared or preserved tuna has always been deficit with an increasing number, so it has decreased the growth of tuna exports. In 2013, the highest surplus for prepared or preserved tuna was 43,674.69 USD to Japan. The country also had the highest surplus for fresh tuna with 66,390.6 USD, while the frozen tuna had the highest export of 68,933.8 USD to Thailand. 
Non-tariff Measures (NTMs) Applied on Indonesian Tuna Exports
Lately, NTMs have been an important issue in international trade. The tendency of public concerns to product safety and processes related to environment sustainability is the factors why some countries are imposing NTMs in order to improve the national welfare.
SPS and TBT are NTMs that are mostly applied on fisheries subsector. Table 5 shows the number of imposed SPS and TBT by the destination countries for Indonesian tuna exports in the period of 2002-2013. As shown in Table 4 , Singapore is the only country who does not impose SPS and TBT. SPS has been more imposed than TBT for most of the destination countries whereas United States has the highest imposed TBT for the tuna exports.
The United States is a destination country that has imposed NTM the most, with 15 SPS measures and 66 TBT measures with a total of 81 measures. The measures of TBT mostly imposed are food standards including 28 measures for production standard processing, and 26 measures for labeling. China is the second country imposing the highest NTMs with the total of 54 measures. Most of SPS measures imposed by China concern with human health, and all the 3 TBT measures imposed are for labeling. Thailand had imposed 44 measures of SPS and 6 TBT measures. Of 40 SPS measures, 38 measures imposed concern about both safety food standard and human health. Japan had imposed 47 measures with 40 measures of SPS, most of which concern with safety food standards, human health, and maximum residue limits (MRLs). SPS and TBT imposed in the destination countries are composed in any measures. The SPS measures imposed the most are safety food standard and human health, while for the TBT measures, they concern with labeling.
Frequency index and Coverage ratio
The inventory approach is used to measure the NTMs imposed by some countries. It contains a simple measurement using frequency index and coverage The composition of SPS imposed in 2013 as on frequency index of Figure 5 shows uniformity at 100% for Japan, Thailand, United States, and South Korea. SPS imposed by Thailand and United States on fresh tuna, frozen tuna, and prepared or preserved tuna reached 100% for the three countries. It is related to the SPS frequency index on tuna commodities in 2013 that reached 100% point. Both Japan and South Korea had similar characteristics, where the fresh and frozen tuna had 100% value of SPS frequency index even though they had a different value in the total frequency index. Figure 6 shows the composition of TBT in 2013. Figure 3 shows that the TBT was only imposed by Thailand and United States, so only the values of both appeared in the graph. Japan had imposed only TBT for prepared or preserved tuna whereas United States had imposed TBT on fresh and frozen tuna. The other indicator used in inventory approach was coverage ratio. A higher value of coverage ratio shows the higher impact of NTM imposed by destination countries on the importing products. In contrast with frequency index of SPS that was most likely to be high, the coverage ratio of Indonesian tuna exports had various values in each country.
Based on Figure The diversity on SPS coverage ratio value specifically is shown by Figure 9 . 
The Impact of NTMs on Indonesian Tuna Exports to the Major Destination Countries
The impact of NTMs (SPS and TBT) on Indonesian tuna exports is discussed on this section. Impact analysis started from the explanation of gravity model testing to BLUE (Best Linier Unbiased Estimator) estimation and analysis on the factors affecting Indonesian tuna exports. The final step is to analyze the impacts of SPS and TBT with the model result.
Model Testing
The initial stage of the method is to make an estimation to obtain a model that can explain the factors that affect the export of tuna Indonesia. Estimation was carried out through three model approaches i.e. Pooled Least Square (PLS), Fixed Effect Model (FEM), and Random Effect Model Random Effect Model (REM). The best model determination was conducted through Chow test and Hausman test as shown in Table 6 .
Based on Table 6 , Chow test results show the probability value of 0.0000 less than the level of real alpha 5%, so there is enough evidence to reject Ho.The FEM model is better used than the PLS model. The result of the Hausman test estimation has a 0.0000 probability that is less than the 5% real alpha level so that there is sufficient evidence to reject Ho. The FEM model is better used than the REM model. The estimation result of FEM model approach can be seen in Table 7 . The estimation in Table 7 resulted in R-squared at 98.8%. The value means that 98.9% of Indonesian tuna exports can be explained by the variables of GDP per capita of importing countries, population of importing countries, economic distance between Indonesia and the importing country, coverage ratio of SPS, and coverage ratio of TBT, while the rest of 1.1% can be explained by other factors outside the model.
Factors Affecting Indonesian Runa Export
From the estimation in Table 6 , there were some variables affecting Indonesian tuna exports. The factors include the GDP per capita of importing countries, population of importing countries, economic distance, and NTMs in the measures of coverage ratio of SPS and TBT. The GDP per capita of importing countries represents the purchasing power of goods and services in some countries. The estimation resulted in alpha 5% with the coefficient of 2.363, indicating that the increase of GDP per capita of an importing country at 1% will increase Indonesian tuna exports at 2.363% ceteris paribus. Based on the economic theory, GDP per capita has a positive relation to bilateral trade. The increase of GDP per capita of an importing country will increase an absorption capacity that pushes the import demand. The model result is consistent with the hypothesis and the theory.
The population of importing countries significantly affects the tuna exports at alpha 5% with a negative coefficient. It indicates that a decrease at 1% on importing countries' population will increase the Indonesian tuna exports at 25.9% ceteris paribus. This condition is contrast with the hypothesis and economic theory which explains that the population of importing countries positively affects the export value. The result on this study is similar that of Tilova (2013) that there is a negatively significant effect of population of importing country on the export value. The contrast result is caused by the tuna commodities used more for raw materials on manufacturing industry than for consumption. Most of the destination countries for Indonesian tuna exports are the exporting country of prepared or preserved tuna with a large share such as China, Vietnam, and Thailand. These countries had proceeded the Indonesian fresh tuna to be reexported to other importing countries. Besides, there is substitution consumption for tuna such as salmon that causes a negative coefficient. For Japan only, there is a supposition of decreasing level of consumption as the impact of the changing composition of population that is dominated by adults and elderly. These have given a significant impact to the variable of population on the model with Japan as the first major destination country in the period of 2009-2013.
The variable of economic distance indicates export cost (transportation cost) spent on trading activities. The estimation results show that the economic distance has a significant effect at alpha 5% with a negative coefficient at 0.988. It means that the further distance from the destination countries at 1% will decrease the value export at 0.988% ceteris paribus. The negative coefficient is consistent with the gravity theory where the distance affects the interaction of two objects. The further the distance is, the higher the transportation cost is for the trading commodities. The increase on transportation cost then will cause a decrease on export value of Indonesian tuna commodities to the major destination countries.
For real exchange rate variable, the result shows a negative coefficient with the probability of more than alpha 5%. It means that real exchange rate of rupiah to importing countries' exchange rate has not significantly affected the Indonesian tuna exports. This result is similar to the studies by Dahar (2014) , Fridhowati and Asmara (2013) and Nakakeeto (2011) . This could be explained because the major destination countries for Indonesian tuna exports are mostly categorized as countries with high income. A shock on exchange rate will not affect the society's purchasing power on imported products.
The estimation results are consistent with the hypothesis of this study that NTMs affect the Indonesian tuna export values. The NTM impacts were measured by coverage ratio approach for both SPS and TBT. The coverage ratio of SPS and TBT on the models shows a significant effect of alpha 5% with the positive coefficient at 0.011 and 0.015. It means that an increase in coverage ratio occurs at 1% will increase the Indonesian tuna exports at the point of 0.011% and 0.015%.
Impact Analysis of the Major Destination Countries' NTMs on Indonesian Tuna Exports
NTMs imposed by some countries are based on some factors related to economic issues, environment, or health. They are imposed in order to protect the society to ensure the welfare and improve the prosperity of a country. SPS and TBT are the import measures being imposed on various sectors in WTO countries, including Indonesia.
SPS measure protects the lives of humans, animals, and plants, health, and environment, while TBT is applied to handle technical regulations and conformity assessment procedures (Fugazza, 2013) . The WTO regulation allows the imposition of SPS and TBT if it is based on important reasons related to protection, health, and safety for human, animal, plant, and environment. The regulation is also allowed to improve quality, packaging, labeling, and product standard.
Both coverage ratios of SPS and TBT on the models show the significant effects of alpha 5% with the values of 0.011 and 0.015 respectively. It means that SPS and TBT are affecting the Indonesian export commodities in spite of the low elasticity value. The positive coefficient for both variables shows that the imposition of SPS and TBT does not always negatively affect trade. SPS positive result on the coverage ratio is similar to that of the study by Crivelli and Groschl (2012) . It is undeniable that imposition of SPS will provide information to consumer on the safety of the products. If the SPS measured affects more than the increasing trade cost, the share of consumer market will increase. This increase of share market will make an impact through increasing volume of trade for the producers who manage to overcome the fixed cost for entering the market.
The positive coefficient of TBT is also similar to the result of the study by Shah and Ali (2014) . The technical regulation had encouraged the exchange of goods through compatibility increases and product utility. Furthermore, the imposition of TBT had improved the consumers' welfare through implementation of safety standard and food safety. The study by Josling et al. (2008) in Streamlining Non-Tariff Measures: Toolkit for Policy Maker states that the quality standard and labeling have positive impacts on volume and coverage export, while certification procedure has a negative impact. The positive impact occurred through the decrease of uncertainty and increase in the consumer's willingness to pay as an impact of increasing quality standard. Furthermore, the standard has ensured the compatibility of a product and decreased the coordination failure between producers. On other side, the needs of checking and certification procedure affect the increasing trade cost.
The importance of NTMs can be known through its impact on the international trade. The results that show a positive value on both measures have proven that Indonesian has been able to meet the standard and regulation applied by the major countries of Indonesian tuna exports. It is believed to be related to the role of tuna Associations to support the development of Indonesian tuna industrial. The existence of the Associations such as ASTUIN, ATLI, and AP2HI has been able to provide the facility (such as armada and after fishing units) and the modal to support an easier access for the producer so that they can be able to suppress the increasing trade cost as the impact of meeting the importing countries' standards. Furthermore, the participation of Indonesia in many international Associations is also affecting the bargaining power and share market on international trade to be able to compete and being one of the biggest tuna exporters of the world.
Managerial Implications
The positive impact of NTMs shows Indonesia as one of the tuna producers that has been able to manage its trade barriers. The tuna producers, in participation of various associations, have been able to maximize the potency through utilization and suppression of the trade cost and to change NTMs into opportunities. To see this phenomenon, the government is expected to give its full supports by providing easy access for quality and health certification, completing the supporting facilities for pre-process and post-process with additional incentives (special incentives to increase export and additional incentives for selected machinery and equipment), conducting deregulation by reducing the regulatory barriers such as limit entry, limit input, or limit market to create the conducive business situation (this will decrease the price and improve quality and innovation), maximizing the tuna processing industry to improve the product competitiveness through revitalization of fishery product processing industry;
and conducting an intensive socialization in order to improve the quality of human resources in fisheries according to the international standards of STCW-F (Standards Training Certification and Watch-keeping for Fisheries).
CONCLUSIONS AND RECOMMENDATIONS

Conclusions
Based on the explanations on the previous sections, a number of conclusions can be drawn. Firstly, Indonesian tuna trade in 2009-2013 shows a good performance as can be seen from the positive balance trade. The frozen tuna is the commodity to be exported the most, and the biggest export flows go to Japan. Secondly, SPS and TBT by the major destination countries are imposed in all tuna commodities. Based on the coverage ratio and frequency index values, fresh tuna is the commodity affected the most. The NTM mostly applied is SPS and the United States as the major destination country imposes NTMs (SPS and TBT) the most. Thirdly, GDP per capita of importing country, the population of importing country, and economic distance are the factors affecting Indonesian tuna exports. Real exchange rate has no significant effects. SPS and TBT measured by the coverage ratio approach are significantly affecting Indonesian tuna exports to the major destination countries with the coefficient values of 0.011 and 0.015 respectively.
Recommendations
It is recommended to conduct research with a longer and new data time range and tuna commodities analyzed are separated based on more specific criteria. In this study tuna commodity which was analyzed consisted`of fresh tuna, frozen tuna and processed tuna in the analysis in one model. Three models should be made, namely the fresh tuna model consisting harmony system of 030231, 030232, 030233, 030239, 030240, 030250 and the frozen tuna models consisting of 030241, 030242, 030243, 030249 and the procested tuna models consisteng of 160414. Separated into three categories that have differens behaviors, the model will be specific and profound.
